In this paper we define a new fractional derivative in the k-calculus context, the k-Weyl fractional derivative. Also we study the action of Laplace and Stieltjes Transforms on the new fractional operator and the k-Weyl Fractional Integral operator introduced by Romero, Cerutti, Dorrego (cf. [7]).
I Introduction and Preliminaries
At present the k-calculus constitutes a type of generalization of the classical differential and integral Calculus, and therefore is addressed in different and numerous investigations.
Several authors that were dedicated to study such operators and since in 2007 Diaz and Pariguan defined by the k-Gamma function and the k-symbol Pochhammer are more the functions of the "Fractional Calculus" is generalized to the context k.
In this article we evaluate the Laplace and Generalized Stieljes Transform of the a k-Weyl Fractional Integral operator and the a k-Weyl fractional derivative and in its development we will use the following important definitions.
Definition 1 The Gamma Euler function Γ(z) is given by the integral
and the Γ k (z) is the k-generalization of the Gamma Euler function defined by
Is necessary to remember the definition of the convolution introduced by P. Miana given by
Definition 2 Let f and g be function belonging to
Romero, Cerutti and Dorrego (cf. [7] ) has introduced the analogue to the Riemann-Liouville singular kernel at k-calculus given by the following
where Γ k (z) is the k-Gamma Euler function. Taking into account (I.3) and (I.4) they defined the k-Weyl Fractional Integral given by [7] ) as
where • denote the convolution due to Miana (cf. [4] ). 
t ∈ R + , and s ∈ C.(cf. [3] ) And S α [f ] (y) be the generalized Stieltjes transform of the function f belonging to S(R) the Schwartzian space of functions that decay rapidly at infinity together with all derivatives, where
II Main Result
For development of our article we give the following
Definition 5 Let α be a real number, 0 < α ≤ 1, f belonging to S(R). The k-Weyl fractional derivative is given by
Now, in the first lemma we will obtain a relationship between the k-Weyl Fractional Integral and the lower incomplete gamma function through Laplace Transform.
Lemma 1 Let f be a function belonging to S(R). The Laplace Transform of the k-Weyl Fractional Integral of the f function is
where γ (s, x) denote the lower incomplete gamma function given by
Proof. Remembering the following property (cf. [4] )
where
is the incomplete Laplace Transform. From definition (I.5) we have
Then, we need evaluate the incomplete Laplace Transform of the k-RiemannLiouville singular kernel j α,k (t) in the point −s. Then, we have
Making the change of variables that
From (II.9) and (II.5) we have
which is the thesis.
In the next Lemma we evaluate the Stieltjes Transform of the k-Weyl Fractional Integral and we will obtain a Stieltjes Transform of other order.
Lemma 2 Let f be a function belonging to S(R). The generalized Stieltjes Transform of the k-Weyl Fractional Integral of the f function is
Proof. From definition (I.5) and (I.7) we have
In (II.12) considering that
Replacing (II.13) and (II.14) in (II.12) we have
that is the thesis of Lemma 2.
Using the following property of the Laplace Transform of the derivative
to obtain the Laplace Transform of the k-Weyl fractional derivative. We can prove an analogous property for Stieltjes Transform of the derivative. In fact
Lemma 3 Let f be a function belonging to S(R), and let

